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(54) FORMATION OF RESIST PATTERN 

(57)Abstract: 

PURPOSE: To provide a method for forming a resist pattern which can suppress diffusion of an acid catalyst 
when a chemical amplification type resist is heat treated and improve resolution. 

CONSTITUTION: A method for forming a resist pattern has the steps of irradiating a resist composition with 
ionization radioactive rays by using a positive or negative resist composition containing compound for 
generating acid or compound for accelerating generation of the acid by irradiating it with the ray, then heat 
treating it, and then developing it. The heat treating time is set to Isec to 30sec in the method. 



http://www19.ipdl.inpit.go.jp/PA1/result/detaiI/main/wAAAXna44ZDA405109697P1.htm 



2008/03/04 



JP,Oi? 0 0 8f _ 5^ 7 Bj c 1_7"l4 6^] SUG I TAN I PATENT FAX 06 6363 3574 No. 5442 P. 7/10/<— v 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Using a resist composition of a positive type or a negative mold containing a compound which promotes 
generating of a compound or acid which generates acid by the exposure of ionizing radiation, heat-treat, after 
irradiating with this resist composition by ionizing radiation, and it ranks second, A resist pattern formation 
method making this heat-treatment time into 30 or less seconds 1 second or more in a method of forming a 
resist pattern by developing negatives. 

[Claim 2]The resist pattern formation method according to claim 1, wherein said heat-treatment time is 20 or 
less seconds 5 seconds or more. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.gojp/Tokujitu/tj... 2008/03/04 



jp,oo 2 ?M!J?. 7 u b jl1^1ZId des^™ 1 . FAX 0 6 6 3 6 3 3 5 74 No ' 5442 p ' 8/io^-e; 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the resist pattern formation method which used chemical 
amplification type resist, can be applied to the resist pattern formation method of semiconductor devices, such 
as LSI and VLSI, and relates to the resist pattern formation method which can control diffusion of an acid 
catalyst and can raise definition especially. 

[0002]In connection with the minuteness making of an integrated circuit, when forming various patterns, the 
severe performance is demanded also of the indispensable resist material. In recent years, chemical amplification 
type resist attracts attention as a material developed in order to meet definition, sensitivity, and all the dry 
etching resistance demands. 
[0003] 

[Description of the Prior Art]Although some types exist in chemical amplification type resist, there are some 
which comprise base material resin, the bridge construction material, acid generator, and solvent of alkali 
solubility in the chemical amplification type resist of a negative mold. First, the pattern formation method of this 
negative-mold chemical amplification type resist carries out pattern exposure via reticle, after applying negative- 
mold chemical amplification type resist by the usual spin spreading. It is generated by acid only into the portion 
irradiated by ionizing radiation at the time of this pattern exposure. Subsequently, the resist by which pattern 
exposure was carried out is heat-treated. While being activated with the acid which the cross linking agent 
generated by this heat-treatment, base material resin is insolubilized. And the resist pattern of a negative mold 
is formed by developing the heat-treated resist. 

[0004]In this conventional resist pattern formation method, since the acid by which it was generated activates 
many cross linking agents as a catalyst, while high sensitivity is realizable, it has the advantage that absorption 
by a sensitizing agent is reduced as compared with the publicly known resist which is not a chemical 
amplification type, and high resolution nature can be realized. Since phenolic resin can be used as base material 
resin like the publicly known resist which is not a chemical amplification type, it has the advantage that the 
tolerance in a following dry etching process is also maintained. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional resist pattern 
formation method, since the acid catalyzed reaction by the heat-treatment after pattern exposure was used, the 
acid catalyst moved during heatHreatment in the inside of a resist film, acid was spread even into the 
unexposed portion, and the problem that definition will deteriorate had arisen. 

[0006]Conventionally, as for the heat-treatment after pattern exposure, degradation of 60 seconds thru/or 
definition by diffusion of acid although given for 90 seconds is not avoided, but the migration length of acid 
increases as especially heat-treatment time becomes long, and degradation of definition becomes remarkable. 
So, in this invention, when heat-treating chemical amplification type resist, diffusion of an acid catalyst can be 
controlled and it aims at providing the resist pattern formation method which can raise definition. 
[0007] 

[Means for Solving the Problem]A resist pattern formation method by this invention uses a resist composition of 
a positive type or a negative mold which contains a compound which generates acid by the exposure of ionizing 
radiation for the above-mentioned purpose achievement, It heat-treats, after irradiating with this resist 
composition by ionizing radiation, and it ranks second and this heat-treatment time is made into 30 or less 
seconds 1 second or more in a method of forming a resist pattern by developing negatives. 
[0008]As long as a resist composition concerning this invention is a thing of a presentation containing a 
compound which promotes generating of a compound or acid which generates acid by the exposure of ionizing 
radiation, it may be any. To a resist composition of a negative mold, for example, ** alkali soluble phenolic resin, 
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** What mainly contains a compound which promotes generating of a compuJnd or acid which generates acid by 
the exposure of ionizing radiation, a compound which acts as a cross linking agent of said phenolic resin under 
existence of ** acid, ** solvent, etc. is mentioned. To a resist composition of a positive type, for example, ** 
alkali soluble phenolic resin, ** A compound which promotes generating of a compound or acid which generates 
acid by the exposure of ionizing radiation, ** What mainly carries out a compound which reduces solubility over 
alkali of said phenolic resin, and loses the effect under existence of acid, ** solvent, etc., Or what mainly 
contains a compound which promotes generating of a compound which reacts under existence of ** acid and 
serves as alkali soluble phenolic resin, a compound which generates acid by the exposure of ** ionizing radiation, 
or acid, ** solvent, etc. is mentioned. 

[0OO9]In this invention, having made a minimum of heat-treatment time into 1 second, It is because sensitivity 
falls remarkably and is not preferred practically, if it is made smaller than 1 second, and is because diffusion of 
an acid catalyst becomes remarkable, having made a maximum into 30 seconds deteriorates remarkably and its 
definition is not preferred practically, if it is made larger than 30 seconds. And the range of definition and heat- 
treatment time desirable in respect of sensitivity is 20 or less seconds 5 seconds or more. 
[0010]To a compound which promotes generating of a compound or acid which generates acid by the exposure 
of ionizing radiation concerning this invention. For example, onium salt, such as Ph 2 I + SbF 6 and Ph 3 + SbF 6 , 
(Ph 2 I + ) Carbonate ion content salts, such as 2 C0 3 2 " and 2 (Ph 3 S + ) C0 3 2 ~, Bicarbonate content salts, such as 
Ph^HCOg " and Ph 3 S + HC0 3 ~* , A compound etc. of tosylate systems, such as a triazine compound which has a 
chloromethyl group, other organic halogenated compounds, and alt.nitrone benzyl alcohol sulfonic ester, are 
mentioned. 

[0011]Acid where ionizing radiation concerning this invention means corpuscular beams, such as electromagnetic 
waves, such as visible light, ultraviolet radiation, and X-rays, an electron beam, and an ionic line, and which is 
applied to this invention contains not only BURENSHUTEDDO acid but Lewis acid. Although contact bake and 
proximity bake are mentioned to heat-treatment concerning this invention, it is proximity bake preferably, and it 
can carry out by making adhesion of dust etc. hard to produce, and is more desirable than a case where it 
carries out by contact bake in this case. 
[0012] 

[Function]In this invention, since heat-treatment time was shortened rather than the case where it carries out in 
60 seconds - 90 conventional seconds as heat-treatment time after an ionizing radiation exposure is performed 
in 30 or less seconds 1 second or more, diffusion of an acid catalyst can be controlled. For this reason, the 
resist pattern excellent in definition can be formed. 
[0013] 

[Example]Hereafter, it explains, contrasting the example of this invention with a comparative example. First, a 
comparative example is explained. 

(Comparative example) It is abbreviation on a silicon substrate about negative-mold chemical amplification type 
resist (the product made by SHIPURE; sample name XP8843). Wavelength after applying to 0.7-micrometer 
thickness and performing 90 ** and heat-treatment for 60 seconds on a hot plate Pattern exposure was carried 
out by a 248-nm laser beam. Subsequently, it is on a hot plate promptly after pattern exposure. 130 **, heat- 
treatment for 60 seconds (proximity bake (0.5 mm)) It carried out. And when the TMAH (tetramethylammonium 
hydroxide) solution of 0.1 4N performed paddle development for 90 seconds, were able to make the light exposure 
which the line of 0.4 micrometer and a space pattern resolve to 1 to 1 high-sensitivity-ize with 20 mJ/cm 2 , but. 
a hole pattern is resolvable only to 0.45 micrometer — the hole pattern which is 0.4 micrometer was not able to 
be resolved. 

[0014]on the other hand, it sets to light exposure 70 mJ/cm 2 which the line of 0.4 micrometer and a space 
pattern resolve to 1 to 1 in this invention — the hole pattern of 0.4 micrometer was able to be resolved. 
Hereafter, the example of this invention is described concretely. 

(EXAMPLE) It is abbreviation on a silicon substrate about negative-mold chemical amplification type resist (the 
product made by SHIPURE; sample name XP8843). Wavelength after applying to 0.7-micrometer thickness and 
performing 90 ** and heat-treatment for 60 seconds on a hot plate Pattern exposure was carried out by a 248- 
nm laser beam. Subsequently, it is on a hot plate promptly after pattern exposure. 130 **, heat-treatment for 15 
seconds (proximity bake (interval 0.5 mm)) It carried out. And the place which performed paddle development for 
90 seconds in the TMAH solution of 0.1 4N, With the light exposure of 70 mJ/cm 2 A 0.4-micrometer line and a 
space pattern can resolve to 1 to 1, and, moreover, are more detailed than the case of a comparative example. A 
0.4-micrometer hole pattern was able to be resolved. In the comparative example, to there having been no less 
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"than 0.10 micrometer of PIBOTARU shifts, the PIBOTARU shift could be O.o~ micrometer and it turned out that 

it excels in controllability at this example. 

[0015] 

[Effect of the InventionjAccording to this invention, when heat-treating chemical amplification type resist, 
diffusion of an acid catalyst can be controlled and it is effective in the ability to raise definition. 



[Translation done.] 
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